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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hydrophilic membrane using a polysulfone membrane 
without being accompanied by a component having elution properties. 
SOLUTION: A hydrophilic membrane consists of a hydrophobic component based on 
polysulfone and physically Insolubilized polyvinyl pyrrolidone and is produced by introducing 
vinyl pyrrolidone during a process manufacturing a membrane by using a hydrophobic polymer 
based on polysulfone as a main material and making the same water-insoluble by radiation 
and/ or heat. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Hydrophilization film which consists of a hydrophobic component which made 
polysulfone the subject, and a polyvinyl pyrrolidone which insolubilized physically. 
[Claim 2] Hydrophilization film according to claim 1 with which the hydrophilization film is 
characterized by being a hollow fiber. 

[Claim 3] The manufacturing method of the hydrophilization film characterized by introducing 
vinyl pyrrolidone in the production process of the film which used the hydrophobic giant 
molecule which made polysulfone the subject as main material, and carrying out water 
insolubilization of this vinyl pyrrolidone with a radiation or/and heat. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new hydrophilization film and its 

manufacturing method. 

[0002] 

[Description of the Prior Art] The film for water treatment conventionally used by filtration 
processing or dialysis processing is (1). The condition and (2) using water-soluble film 
penetrability maintenance agents, such as a glycerol, A condition and (3) using the hydrophilic 
macromolecule as a film material It has been supplied in the condition of having made water 
living together etc. However, (1) It is necessary to carry out washing removal of the film 
penetrability maintenance agent then in advance of use, and use is impossible instancy, (2) The 
film which can be used for separation of a 10,000 or more molecular weight numbers component 
by then generally pore size becoming small cannot be made easily, (3) When a treated liquid is 
blood then, there is an application which needs to permute the water which lives together by 
the liquid which does not give deterioration beforehand to a treated liquid, and that it cannot be 
used instancy etc. has a problem in each. 

[0003] On the other hand, as a film material, polyethylene, polypropylene, a polycarbonate, 
Although the film which used hydrophobic macromolecules, such as a polyacrylonitrile, 
polysulfone, polyester, Fori 2 fluoridation vinylidene. Fori 4 fluoridation ethylene, 
polymethylmethacrylate, and cellulose triacetate, as main material is offered as a filtration 
membrane or permeable membrane With these hydrophobic film, it is (1). (3) The problem which 
cannot demonstrate the penetrability of ****** shortly after not changing into a condition, 
therefore cannot be used instancy as mentioned above has been made into the fate of the 
hydrophobic film. Moreover, a hydrophilic component is introduced to the hydrophobic film, 
although the examples (for example, JP,61-120602,A, JP,61-125405,A. JP,61-125408,A, JP,61- 
125409,A, JP,61-133102,A, JP,61-133105A etc.) which say [ which it is made possible ] use 
instancy by making it fix are also seen, these of fixing of a hydrophilic macromolecule are 
insufficient and there is a problem of a hydrophilic component being eluted fi-om the film while 
in use. 
[0004] 

[Problem(s) to be Solved by the Invention] When this invention persons took lessons from how 
it should carry out in view of this situation for enabling it to use the hydrophobic film instancy, 
without being accompanied by the elution nature component and piled up examination 
wholeheartedly, they reached this invention. 
[0005] 

[Means for Solving the Problem] That is, this invention has the following configuration, in order 
to attain the above-mentioned purpose. 

[0006] "Hydrophilization film which consists of a hydrophobic component which made (1) 
polysulfone the subject, and a polyvinyl pyrrolidone which insolubilized physically. 
[0007] (2) Manufacturing method of the hydrophilization film characterized by introducing vinyl 
pyrrolidone in the production process of the film which used the hydrophobic giant molecule 
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which made polysulfone the subject as main material, and carrying out water insolubilization of 

this vinyl pyrrolidone with a radiation or/and heat " 

[0008] 

[Embodiment of the Invention] Although it does not limit especially as a hydrophobic film 
material which can apply this means Polyethylene, polypropylene, a polycarbonate, a 
polyacrylonitrile, Polysulfone, polyester, Pori 2 fluoridation vinylidene, Pori 4 fluoridation 
ethylene, Polymethylmethacrylate, cellulose triacetate, polystyrene. These derivatives, such as 
polyethylacrylate, polyvinyl acetate, and a polyvinyl chloride. Or although these are made into a 
subject at the copolymer between the configuration monomers of these polymers, and a pan, a 
little **** polymer etc. is mentioned in a hydrophilic component as a copolymerization 
component. Balanced water absorption (value which is the water absorption which placed for 
one week and was measured, and displayed water weight / polymer weight by % on the bottom 
of 20 degrees C and the ambient atmosphere of 65% of relative humidity) can apply this means 
to 2% or less of material still more desirably 5% or less. 

[0009] Although there are an approach of irradiating a radiation as a water insolubilization 
means of a hydrophilic macromolecule and the approach of heating, at the former, it is suitably 
used to the material excellent in the thermal resistance which uses a polycarbonate, 
polysulfone, Pori 2 fluoridation vinylidene, Pori 4 fluoridation ethylene, polyester, etc. as a 
principal component to the material excellent in the radiation resistance which uses 
polyethylene, polysulfone, polystyrene, polyester, polyethylacrylate, polyvinyl acetate, etc. as a 
principal component by the latter. Furthermore, it is also possible to use a both-hands stage 
together to polysulfone and the material which was excellent in both radiation resistance and 
thermal resistance like polyester. 

[0010] As a hydrophilic component which carries out water insolubilization with a radiation, 
proteins, such as the monomer of these derivatives, such as vinyl pyrrolidone, hydroxyethyl 
methacrylate, vinyl alcohol, ethylene glycol, and methoxy polyethylene-glycol methacrylate, 
oligomer, a polymer and a copolymer between these or peptide, albumin, and a collagen, etc. are 
mentioned. As a hydrophilic component which carries out water insolubilization with heat, 
proteins, such as the monomer of these derivatives and oligomer, such as vinyl pyrrolidone, 
epsilon caprolactam, vinyl alcohol, ethyleneoxide, and hydroxyethyl methacrylate, a polymer and 
a copolymer between these or peptide, albumin, and a collagen, etc. are mentioned. 
[0011] As a radiation as a water insolubilization means, although a gamma ray, ultraviolet rays, 
an electron ray, etc. are used, since water insolubilization processing of a hydrophilic 
component can be performed also in the state of the module which incorporated not only simple 
gland but a film aggregate, and the film since permeability was especially high by the gamma ray, 
it is used suitably. As a heating means as a water insolubilization means, both dry heat wet heat 
and hot bath heating can be used. As whenever [ stoving temperature ], although it is necessary 
to take into consideration the softening temperature of a hydrophobic material, the melting 
point, the pyrolysis temperature of a hydrophilic component, etc., 50 degrees C thru/or 200 
degrees 0 are desirable. Moreover, it is possible it not only to make heat-treatment into the 
means which carries out water insolubilization of the hydrophilic component, but to use as a 
means which served also as the adjustment device of pore size. As a film production phase 
which introduces a hydrophilic component, although which phase is available for block- 
copolymer-izing to a film material, mixing to a film production undiluted solution, the after 
treatment after hydrophobic film film production, etc., it is advantageous at the point of being 
easy to secure a hole with big mixing to a film production undiluted solution and installation by 
after treatment, the point that the amount of the hydrophilic component used is reducible, etc. 
Moreover, it is also possible to have served as the sterilization means of the module which 
incorporated the film and the film for radiation irradiation or heat-treatment. 
[0012] Especially the gestalt of the film as used in the field of this invention is not limited, and 
the film of the shape of the shape of the shape of a sheet and a hollow filament and a 
microcapsule etc. is mentioned. 
[0013] 
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[Example] Hereafter, the effectiveness of this invention is explained with an example. Then, the 
used measuring method is as follows. 

[0014] (1) In the case of the permeable hollow fiber, this hollow fiber was inserted in the glass 
case which equipped both ends with the hole for ring current liquid, it produced the small 
module using the commercial potting agent, and measured permeable ability by the approach of 
compute from the amount of the water of fixed time amount which keeps at 37 degrees C, 
pours water pressure on the hollow filament inside, and is penetrated outside through the film, 
an effective film surface product, and the differential pressure between film. 
[0015] (2) Heat 0.5g of effluent film with 50 cc of 70-degree-C warm water for 1 hour, and 
prepare test fluid. The absorbance in the wavelength of 220-350 micrometers of test fluid is 
measured. In addition, specification in these conditions is made or less into 0.1 on dialysis mold 
hemodialysis apparatus acknowledgement criteria. 

[0016] It is dimethylacetamide 71 about the example 1 polysulfone (Amoco Corp. Udel-P3500) 
18 section and the polyvinyhpyrrolidone (BASFK30) 10 section. In addition to the section and 
the water 1 section, the heating dissolution was carried out for 90-degree-C 10 hours, and it 
considered as the film production undiluted solution, this undiluted solution — the outer 
diameter of 0.3mm, and bore of 0.2mm a duplex — annular — the solution which consists of the 
dimethylacetamide 65 section and the water 35 section as core liquid was made to breathe out 
from a mouthpiece, the inside of 350mm of dry type length and 85% of relative humidity was 
drawn into through and 20% of 40-degree C dimethylacetamide water solution, and the hollow 
fiber was produced. It is this hollow fiber 1.6m 2 Potting was filled up and carried out to the 
case and it considered as the module so that it might become. When the ultraviolet absorption 
spectrum of the eluting material test of a dialysis mold hemodialysis apparatus 
acknowledgement standard was measured after gamma irradiation by the damp or wet condition, 
it was 0.1 or less. When this hollow filament measures a film aperture with a scanning electron 
microscope, it is about 120A and can be used for a dialysis processing application. 
[001 7] When the example 1 was repeated and measurement of permeable ability was carried out 
after desiccation except for the point of having excluded example of comparison 1 gamma 
irradiation, it was parenchyma top zero. 
[0018] 

[Effect of the Invention] The hydrophilization film using the polysulfone film was able to be 
offered by this invention, without being accompanied by the elution nature component 



[Translation done.] 
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